The carbon isotope geochemistry of the Santa Clara River is relevant to understanding the ocean's particulate and dissolved organic carbon cycles (DOC and POC) and the controls on ocean sedimentary organic carbon sequestration. The burial of POC in oceans accounts for the presence of 02 in the Earth's atmosphere and represents the final sink removing carbon (C) from rapid circulation between the atmosphere, biosphere, and the oceans [Berner, 1989; Hedges and Keil, 1995] . The oceanic DOC pool contains approximately as much carbon as the atmospheric CO2 pool and the -6000 year 14C age of deep Pacific DOC reflects slow exchange with the biosphere [Williams and Druffel, 1987] . As significant as these forms of carbon are, complete characterization of their sources remains elusive. Rivers export enough DOC to account for the ocean's entire DOC pool [Williams and Druffel, 1987] and enough POC to account for all of the carbon stored annually in ocean sediments [Hedges and Keil, 1995; Meybeck, 1982] .
However, studies of tracers characteristic of organic matter derived from large rivers (like the Amazon) suggest that only small amounts of riverine It is also clear from studies of large rivers that the fates of DOC and POC are intertwined through suspended-dissolved carbon interconversion at the river-ocean margin. Keilet al. [1997] have shown that suspended mineral material experiences replacement of 813C-depleted terrestrial carbon with 8]3C-enriched marine material in transition from rivers to continental shelves. Estuarine and oceanic adsorption and desorption of mineral-associated C is influenced by the mineralogy of associated particles, the decompositional history of the organic matter, and the local estuarine dynamics [Hedges and Keil, 1999] . Tracer studies based on the physical, isotopic, and biomarker properties of very large rivers like the Amazon show that these adsorption/desorption processes work to enhance remineralization of terrestrial organic matter and inhibit its transport to the open ocean. However, this may not be the whole story: the physical and isotopic properties of OM exported by the Santa Clara are quite different from those of the Amazon, and combined, small mountainous rivers export much more of the global river sediment flux than the Amazon [Milliman and Syvitski, 1992] . Small river geochemistry is an important missing component in our understanding of the role of rivers in the ocean's carbon cycle.
The sediment transport processes at the mouth of the Santa Clara River are substantially different from those of larger rivers in terms of estuarine processes, shelf deposition, and the coupling between sediment discharge and coastal storage. Because the Santa Clara flows intermittently, it has created only a small, seasonal estuary. During the flood events responsible for over 90% of the Santa Clara's sediment export, flow is massive and fast, delivering terrestrial organic matter directly to the Pacific Ocean without the benefit of the estuarine processing typical of larger rivers like the Amazon. burning and fossil fuel combustion (for information on the BC cycle, see Kuhlbusch [1998] Here total = total material in sample, susp = suspended particulates in sample, and sink = sinking particulates in sample.
Filters were acidified to pH 2 with 5% H3PO4 for 24 hours, dried, and then cornbusted with prefired CuO and Ag foil in quartz tubes ar 850øC for 2 hours [Druffel et al., 1992] Table 2 ) and the data range (highest value -lowest value for high flow events, reported in Table 2 Scaled up, the -9.5x10 ø tons of sediment estimated to come from small mountainous rivers [Milliman and Syvitski, 1992] , at 1.2% C would yield 1.1x108 tons of carbon or 0.11 Gt. This is 73% of the global riverine POC load of 0.15 Gt [Meybeck, 1982] clays. This suggests that small, episodic rivers like the Santa Clara may be exporting C that is difficult to detect in the ocean by some forms of biomarker analyses. Some biochemical markers, such as n-alkanes, have been shown to be transported with silt and clay-sized particles [Prahl et al., 1994] , and measurements of these markers (along with lignins) in rivers would add substantially to our understanding of the processes which move carbon from soils to the deep ocean via continental margins.
The isotopic signatures of the Santa Clara's carbon pools point toward a different understanding of the fate of terrestrial carbon in the open ocean. The highly erosive conditions and effective coastal dispersion characteristic of rivers on active margins, coupled with the •4C age and refractivity of C observed in the Santa Clara suggest that more information on the geochemistry of small mountainous rivers may be needed to understand the role of rivers in the ocean's carbon cycle. Further measurements will be necessary to understand the fate of old carbon exported by this class of rivers.
